Makale / Article

Mehmet Bulut

Genel Midur
General Manager
EM Mineraller

Endustrivel Mineraller ve Boya Sektoru
Industrial Minerals and The Paint Industry

1.Tanim

IMA FEuropea (Avrupa Fndiistriyel Mineraller Derne-
§i) gore, endiistriyel mineraller ya da bagka bir deyisle
endiistriyel hammeddeler; metal, yakit veya degerli tag
kaynagi olmayan mineraller olarak tanimlamr. (1) Fn-
diistriyel mineraller maden ocagindan direkt ¢ikartil-
diklar: haliyle veya tesislerde 6n islemeye (beneficiati-
on) tabi tutulduktan sonra, boya, plastik, seramik, kagit
vd.sanayilerde girdiolarak kullanilmaktadirlar.

Boya endiistrisinde kullanilan endiistriyel minerallere
“dolgular” denilmektedir. Dolgular terimi ¢ok genel bir
anlama sahip olup, ingilizcesi “extender pigments” olan
terimin kargihigini tam kargilamamakta ve anlam da-
ralmasi yasanmaktadir. Ciinkii boyada dolgular, sadece
daha pahali olan baglayicilar: yaymak ve boyay1 genis-
leterek “doldurmak” i¢in kullanilmazlar, ayni zamanda
meveut formiilasyon pratiginde dolgunun gok daha
Otesine giderek boyada baz iglevsellikleri (fonksiyona-
lite) de yerine getirirler. Ornegin talk ve mika gibi yasst
(platy) mineraller, dispersiyon stabilitesine olumlu kat-
k1 yaparak uygulama tncesi ve sonrasi dayanma diren-
cini arttirirlar (2) (Sekil.1)

Resim 1. Taramali elektron mikrosko-
punda (SEM) (a) Talk (b) Mika parti-
kiilleri

Figure 1. Scanning Electron Microscope

(SEM) images of (a) talc and (b) mica
particles.
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1.Definition

According to IMA Europe (European Industrial Minerals
Association), industrial minerals, also referred to as in-
dustrial raw materials, are defined as minerals that are
not sources of metal, fuel, or precious stones (1). Indus-
trial minerals can be used directly as mined or undergo
preprocessing (beneficiation) to serve as raw materials
or additives in industries such as paint, plastics, ceram-
ics, and paper.

In the paint industry, industrial minerals are known as
“fillers.” This term is broad, and its English equivalent,
‘extender pigments,”does not fully align, leading to a nar-
rowing of meaning. Fillers in paint are not just used to
dilute expensive binders and increase the volume of the
paint; they also play functional roles. For instance, platy
minerals like talc and mica contribute to dispersion sta-
bility and enhance resistance before and after applica-
tion (2). (Figure1)
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2.Boyada Kullamlan Mineraller

Sanayi ve dekoratif boyalarda siklikla kullanilan mi-
neralleri temelde; barit, kalsiyum karbonat, kaolin,
diatomit, mika, perlit, silika, talk ve vollastonit olarak
sayabiliriz. Buminerallerin hemen hemen tamami; ma-
den ocaklarindan g¢ikarildiktan sonra sirayla ; cevher
hazirlama (6rn.kirma-eleme), zenginlestirme (6rn.flo-
tasyon), kimyasal prosesler, ayrigtirma , kurutma, kal-
sinasyon, rafinasyon, ve paketleme siireclerinden birya
dabirden fazlasiileigleme tabitutulurlar. Buiglemlerin
amact, formiilasyonda ekstra iglevsellik olabildigi gibi,
(safsizlagtirma amaciyla kaolenin yiiksek sicakliklarda
kalsinasyonu) ayni zamanda boya prosesinde hiz1 ve
esnekligi arttirmak da olabilir (kalsiyum karbonatin
slurry olarak tiretilmesi gibi).

Diger bir konu da, hangi boya formiilasyonunda hangi
dolgunun ne kadar kullanilmasi gerektigidir. En iyi dol-
gu maddesi, uygulama alanina ve boyada istenilen 6zel-
liklere ve maliyete gore degismektedir. Ornegin, Tio,
(titanyum dioksit) pigmentinin fiyatinin artis trendin-
de oldugu zamanlarda, titanyumdan tasarruf eden (“ti-
tan saver”) diiglik tane boyutlu (<1 mikron) mineraller
-opasite ve beyazliktan 6diin vermemek sartiyla-formii-
lasyonda TiO,nunyeriniahrlar.

Bir diger ornek, otomotiv boyalarinda son kat, uygula-
masinda safsizlik, yliksek parlaklik, kimyasal/mekanik
direng istendiginden dogal baryum siilfat yerine, sen-
tetik olaninin (blancfixe) tercih edilmesidir. Daha 6nce
bahsettigimiz gibi, boya formdile edilirken ¢ok farkl de-
giskenler gbzontine alinir.

Asagida kisaca boyada en sik kullanilan endiistriyel mi-
nerallerden bahsedilecektir.

2a.Barit (BaSO,,baryum siilfat, sentetik baryum
stilfat)

Diisiik yag emme, yiiksek yogunluk, aginma direnci,
kimyasal inertlik, UV ve hava kogullarina dayaniklihig:
temel Ozellikleridir. Astarlarda ve son katlarda dolgu
maddesi olarak kullanilir. Safsizlik ve daha yiiksek be-
yazlik istenildiginde sentetik formu (blancfixe) tercih
edilir. Tirkiyede yiiksek kalitede barit yataklar: bulun-
maktadir. Madenciligi zordur.

Resim 2. Taramali elektron mikroskopunda (SEM)
barit partikiilleri
Figure 2. SEM image of barite particles.

2. Minerals Used in Paint

Industrial and decorative paints commonly contain barite,
calcium carbonate, kaolin, diatomite, mica, perlite, silica,
tale, and wollastonite. After extraction, these minerals
undergo multiple processing stages, including ore prepa-
ration (crushing and screening), beneficiation (flotation),
chemical processing, separation, drying, calcination, re-
finement, and packaging. These processes can improuve
functionality, formulation efficiency, and production flex-
ibility. For example, high-temperature calcination can pu-
rify kaolin, and calcium carbonate may be processed as a
slurry for better handling in manufacturing.

Another critical aspect is selecting the right filler in paint
formulations. The best filler depends on the application,
desired properties, and cost. When titanium dioxide ('T'i0z)
prices rise, submicron-sized minerals that maintain opac-
ity and whiteness can replace TiO. without sacrificing
quality.

Similarly, in automotive paints, where purity, high gloss,
and chemical/mechanical resistance are required, syn-
thetic barium sulfate (blanc fixe ) is preferred over natural
barite. The formulation process considers multiple vari-
ables to achieve the desired properties.

Belowis an overview of frequently used minerals in paint:

2a. Barite (BaSO,, Barium Sulfate, Synthetic Bari-
um Sulfate)

Barite’s key properties include low oil absorption, high den-
sity, abrasion resistance, chemical inertness, and durabil-
ity against UV exposure and weather conditions. It is com-
monly used as a filler in primers and topcoats. For higher
purity and whiteness, its synthetic form (blanc fixe) is
preferred. Tiirkiye has high-quality barite deposits, but its
mining ischallenging.
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2b. Kalsiyum Karbonat (GaCO3, kalsit, presibi-
te kalsiyum karbonat, PCC)

Dogada bulunurlugu diger endiistriyel minerallere
gore daha cok olan kalsitin fiyat1 da nispeten daha
uygundur. Bu nedenle maliyet diisiiriicti etkisiyle bo-
yadayaygin olarak degisik tane boyutlarinda ve degi-
gik fiziksel formlarda (toz,slurry) kullanilmaktadir.
Yiiksek beyazliga sahip ve diisiik tane boyutlu kalsit,
boyadaiyibir TiO, alternatifidir. Ttirkiye'de tzellikle
I¢ Anadolu'da yiiksek kalitede rezervler vardir, Mar-
mara Adasinda ve Fge Bolgesi'nde ¢evre dostu bir
uygulama sonucu, mermer atiklar: kalsit kaynag
olarak kullanilmaktadir.

2c¢. Kaolin (Kil, Kaolen, China Clay)

Dolgu maddesi olarak yogun sekilde kullanilan ka-
olin 6zellikle kalsine formu ile boyada iyi bir TiO,
(titanyum dioksit) tasarrufu saglayicidir. Bunun
yanisira, opasite ve beyazlikta renk stabilitesini sag-
lamakla kalmaz aym zamanda dispersiyon kalitesi-
ni gelistirir, cabuk ¢tkmeyi 6nler. Ulkemizde kaolin
yataklari bulunmasina ragmen, beyazlik ve safsizlik
acisindan boya standartlarinin altinda kaldigindan
genellikle seramik sektortinde kullanilir. Kalsine ka-
olin tesislerinin yetersizligi, bu hammaddenin maa-
lesefithalata bagimli olmasina yol agmaktadir.

3.Sonug

Enditistriyel mineraller, boya sektoriinde hem dolgu
malzemesi hem de farkli parametreleri destekleyen
girdiler olarak énemli bir yer tutmaktadir. Boyada
hammadde girdilerinin ucuzlamas icin, bu girdi-
lerde biiyiik oranda ithalata olan bagimliliktan kur-
tulmak gerekmektedir. Son yillarda yerli hammadde
kaynaklarimizi degerlendirmek amagh yapilan ma-
den ve isleme yatirimlari ok 6nemlidir ama yine de
yetersizdir. Bu konunun devlet, 0zel sektor ve tiniver-
site tiggeninde stratejik ve uzun vadeli bir planlama
dahilinde giindeme alinmasi gerekmektedir.
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2b. Calcium Carbonate (CaCO;, Calcite, Precipi-
tated Calcium Carbonate, PCC)

Calcium carbonate is widely available and relatively
affordable compared to other industrial minerals, mak-
ing it a costeffective component in paints. It is used in
various particle sizes and forms (powder or slurry).
High-whiteness, fine-grain calcite can serve as a viable
alternative to TiO,. Tiirkiye has extensive high-quality
calcite reserves, particularly in Central Anatolia. Ad-
ditionally, environmentally friendly projects in regions
such as Marmara and the Aegean utilize marble waste as
acalcite source.

Resim 8. Marmara Adasinda kalsit olarak kullanilan mer-
mer atiklar: (Giiney Marmara Kalkinma Ajansi)

Figure 8. Marble waste repurposed as a calcite source in Mar-
mara (South Marmara Development Agency).

2c. Kaolin (Clay, Kaolinite, China Clay)

Kaolin is a widely used filler, particularly in its calcined
form, which enhances TiO: efficiency while improving
opacity, whiteness, and dispersion quality. It also helps
maintain stability and prevents rapid sedimentation. Al-
though Tiirkiye has kaolin deposits, their purity levels are
below paint industry standards, making them more suit-
able for ceramics. The country lacks sufficient calcined
kaolin processing facilities, leading to reliance on imports.

3. Conclusion

Industrial minerals play a critical role in the paint indus-
try, serving as both fillers and functional components that
enhance various properties. To reduce costs in paint pro-
duction, it is essential to decrease dependence on imports.
Although recent investments in domestic mining and pro-
cessingfacilities are valuable, they remain insufficient. Ad-
dressing this issue requires strategic long-term planning
involving the government, private sector, and academia.
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